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UNITED STATES PATENT of FICE 

5 Cairns, 

The invention irelates to a novel and useful 
mechanism for separating intermixed divided 
materials and, more particularly, to the puri 
fication of coal or like materials by dry or pneu 
natic Separating processes and mechanisms, es 
pecially when the pieces and particles of the in 
termixture vary relatively greatly in size and rel 
atively little in their specific gravities. 

Okjects and advantages of the invention will 
be set forth in part hereinafter and in part will 
be obvious herefrcin, or may be learned by prac 
tice with the invention, the same being realized 
and attained by means of the instrumentalities 
and combinations pointed out in the appended 
claims. 
The invention consists in the novel parts, con 

Structions, arrangements, combinations and in 
provements herein shown and described. 
The accompanying drawings, referred to here 

in and constituting a part hereof, illustrate one 
CInbodiment of the invention, and together with 
the description, Serve to explain the principles of 
the invention. 
Of the drawings:-- 
Fig. i is a fragmentary plan View of a coal 

cleaning table embodying the invention; 
Fig. 2 is an enlarged detail, in plan, of one 

of the decks shown in Fig. 1, parts thereof being 
broken away; 

Fig. 3 is a side elevation of the table shown in 
Fig. 1: 

Fig. 4 is a transverse Vertical Section taken. On 
line -? of Fig. 1; 

Fig. 5 is an enlarged fragmentary detail, in 
Section, taken on line 5-5 of Fig. 2; 

Fig. 6 is a schematic plan of a deck of the 
cleaning table, Showing one layolt of air Zoning; 
and 

Fig. 7 is a view similar to Fig. 6, showing the 
iccation of the fine refuse trap with respect to 
the Zoning. 
The invention is directed to mechanism for 

the cleaning or purification of coal or other in 
termixed divided materials by dry or pneumatic 
Separating processes and nechanism.S. Our in 
vention effects practically complete purification 
of substantially all kinds of coal by Stratification 
and separation of the heavier impurities, the pull 
rified stratum and the heavier impurities being 
delivered apart from each other and free from 
intermixture. The invention is more particularly 
directed to carrying out Such a separating process 
upon raw or impure coal which has not been 
previously closely classified as to size and which 

5 contains in intermixture relatively large pieces 

(Cl. 209-44) 
and fine pairticles down to and including Sub 
Stantial quantities of very fine and dustlike par 
ticles. 
As is well known, it is exceedingly difficult to 

purify bituminous coal, without first classifying 
or Screening the coal into a great number of 
closely sized groups or Size ranges and sepa 
rately cleaning each size range upon a separate 
nachine or table. These difficulties inhere from 
the fact that the differences between the spe- 0 
cific gravity of the coal and of the heavier in 
purities are relatively very slight. In order to 
make a clean separation, particles which differ 
by as little as two or three hundredths of a spe 
cific gravity unit must be separated from each 15 
other by virtue of said specific gravity differ 
ences. When pieces of the lighter Substance 
(Coal) occur in intimate intermixture With re 
atively Very much Smaller particles of the denser 
impurities, the separation of these materials 20 
according to their specific gravities is a problem 
of unusually great difficulty. Nevertheless, pu 
rification of coal by 'dry' or pneumatic proc 
essing has been successfully practiced commer 
cially for several years by the Peale-Davis sys- 25 
ten, even When the pieces and particles vary in 
Size from large lumps as great as eight or ten 
inches in one or inore dimensions down to the 
fine dust present in the raw coal as it comes from 
the mine. The Peale-Davis process is disclosed 30 
in Various prior patentS and pending applications 
filed by Kenneth Davis, Richard Peale and Rem 
brandt Peale, Jr. 
Our present invention is especially directed to 

improving the separation and removal of the 35 
Very fine inpurities or refuse from the inter 
mixture of raW coal. By our invention, the rela 
tively very fine refuse particles are promptly and 
completely removed from the intermixture dur 
ing and as a part of the general separating oper- 40 
ation, and Without requiring Specal or prolonged 
treatment and/or re-treatment of the inter 
mixture, either in whole or in part. 
While, as hereinbefore stated, the Peale-Davis 

System is capable of completely purifying coal 45 
containing fine particles intermixed with larger 
pieces, the conplete purification of the fines of 
Some coals has involved undue prolongation of 
the process Or has required special devices and 
treatments of all or part of the intermixture. As 50 
hereinbefore indicated, and as more fully ex 
plained in Copending application Ser. No. 
283,600 of Richard Peale et al., now Patent No. 
1983,487, dated December 4, 1934; application 
Ser. No. 389,722 of Richard Peale, now Patent No. 5 
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1,976,292, dated October 9, 1934; application Ser. 
No. 393,736 of Rembrandt Peale, Jr., now Patent 
No. 2,033,26, April 4, 1936, and application Ser. 
No. 498,016 of Richard Peale et al., certain coals 
present unusually difficult cleaning problems be 
Calise of a disproportionate preponderance of 
very fine refuse, particles in the unsized inter 
mixture. - 

Due to the operation of the physical laws which 
Which govern the stratification of particles in a 
pneumatic separating operation, the finest heavy 
particles naturally require a longer time and 
greater amount of processing before they settle 
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to the inferior stratun of impurities. Conse 
quently, When a preponderance of Such fine ref 
use occurs the Separating action may be unduly 
prolonged in order to effect complete stratifica 
tion of the fines. Furtheriinore, it is frequently 
difficult to maintain stratification and Settlement 
of the fine refuse until it has been completely 
removed fron iraternixture. That is, after the 
fine refuse has settled, it must be progressed a 
considerable distance along the surface of the 
pervious deck or table and during such progreSS, 
it is difficult to prevent remixture thereof with 
the superior stiraturn of coal. The rising air cur 
rents tend to biow the fine refuse back into the 
Superposed coal stratum. This remixing ac 
tion is especially prevalent When a pronounced 
size classification of the coal takes place in the 
bed, because the air currents are apt to blow the 
settled fine refuse particles up through the voids 
or interstices in those areas of the bed where the 
larger pieces of coal congregate. This undesir 
able remixing action is more fully described and 
illustrated in said Peale application Ser. No. 
498,016. - - 

One of the primairy objects of the present in 
Vention is to insure complete and immediate re 
moval of the settled fine impurities from the bed 
and to prevent possible reinixing thereof. The 
invention picvides a process and means for re 
moving the fine refuse particles from the bed 
Substantially instantaneously after they have 
settled to an inferior straturn and Without neces 
sitating progression of said particles along the 
surface of the table. By virtue of our invention, 
aS SOOil as a fine paliticie of heavy material settles 
beneath the coal-containing strata, that particle 
is instantly and periinanently removed from in 
termixture. This separation of the fine refuse 
is accomplished as a conconitaint part of the 
general Separating operation and Without in any 
Wise disturbing or retarding the progress and 
efficiency of said operation. The stratification 
and Separation of the remaining portion of the 
materials takes place without interruption and 
Without, substantial change and, by virtuge of the 
invention, it is frequently possible to curtail the 
amount of time, treatment and equipment re 
quired for the complete purification of a given 
mass of coal. 
In its present preferred embodiment, the in 

Vention is applied to the Well-known separating 
table of the Peale-davis System although in 
nary of its aspectS the invention is applicable to 
and can be used with other types of cleaning 
tables and with Other pneumatic processes as 
Well. Briefly, as the fine refuse particles settie 
to the air-pervious surface of the deck, they are 
immediately extracted from the bed and perma 
inently isolated therefon. The reinovai of the 
fine refuse from the bed takes place instan 
taneously upon stratification and without sub 
stantial progression of the settled fine particles 
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along the bottom of the bed of coal by friction 
and inertia. This removal of the fine refuse takes 
place without in any wise disturbing the strati 
fication of the oed and Without interrupting the 
flow of the flotant coal or the progression of the 
Settled larger pieces of heavy material along the 
botton of the bed. 
The present preferred means for extracting the 

Settled fine refuse comprises an apertured plat 
form or a screen which underlies a Selected area, 
of the bed and overlies the corresponding air 
pervious surface of the deck. The apertures in 
the platform are large enough to permit down 
Ward paSSage of the fine refuse particles below 
a predetermined size while the remainder of the 
bed passes over the platform and is subjected 
to the Separating actions of the air currents, the 
Vibration and the Separating partitions just as 
though the perforated platform were not present. 
The air currents rising through the pervious deck 
and the perforated platform, float the coal pieces 
and particles in superposed strata, so that the 
fine coal particles never reach the platform and 
So do not filter theretirough. The larger settled 
refuSe pieces cannot paSS through the platform 
apertures and so travel along the platform by 
friction and inertia, and are guided to discharge 
by Separating partitions in the usual imanner. 
Only the fine refuse particles are screened 
through the platform and are thus instantaneous- ? 
ly and permanently segregated fron the bed. 
Suitable means are provided for collecting and 
delivering the fine refuse particles which are 
eXtracted and trapped by the platform and its 
cooperating devices. 
Our invention has proved exceedingly efica 

cious in the purification of coal, especially when 
the fine refuse particles are preponderant in 
quantity and/or difficult to separate as hereinbe 
fore explained. By virtue of the invention, the 
size of the separating table and the time required 
for completely purifying a given naSS of coal is 
greatly reduced, While in many cases the necessity 
for a retreatment operation and table or other 
Special processing is eliminated. In actual oper 
atting conditions, We have found that What We 
Will hereinafter conveniently term the “fine 
refuse trap' embodied in our invention will suc 
cessfully renove fine material which tests 80 
per cent or upward in free ash content. Hereto 
fore, a very large proportion of this exceedingly 
fine refuse could not be renoved fronia the coal 
and was discharged in intermixture therewith for 
the reasons hereinbefore explained. 
The foregoing general description and the foll 

lowing detailed description as well are exemplary 
and explanatory of the invention but are not re 
strictive thereof. w 

Referring now iri detail to the present pre 
ferred embodiment of the invention, illustrated by : 
Way of example in tine accompanying drawings, 
the same is shown as applied to a Peale-Davis 
table of the modern type, although it will be 
understood the invention is applicable to other 
types of cleaning tables as well. 

Referring first to the general structure and 
operation of the cleaning table, Said table con 
prises one or more relatively long and narrow, 
air-pervious decks , (Figs. i., 3 and 4) having 
longitudinal bed-retaining Walls 2 along the outer 
Side edges thereof, sinnilar but shorter bed-retain 
ing Walls 3 along the inner sides, and rear bed 
retaining walls 4 across their rear ends. The 
front ends of the decks are preferably formed 
with relatively iong diagonal spillage edges 5 dis 
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posed from the front ends of the inner bed-re 
taining walls 3 forwardly and outwardly to the 
front ends of the outer walls 2, thus providing a 
relatively long and unobstructed spillage edge for 
the great mass of coal which travels longitudi 
nally of the decks to discharge at the front ends 
thereof. 
The deck is provided with a plurality of Sub 

stantially parallel separating partitions 6 dis 
posed forwardly and OutWardly along the deck 
from the inner wall 3 up to or near the outer 
Wall 2 for guiding settled heavier material along 
the Surface of the deck to discharge. Control 
lable Spaced-apart discharge OpeningS 8 are pro 
vided in the Outer Wall of the deck, Said openings 
extending from the surface of the deck upwardly, 
and the vertical extent thereof being controlled 
by vertically slidable members 9 mounted on the 
inner face of Wall 2. The openings 8 communi 
cate with refuse boxes 0 having means for con 
trolling the quantity and quality of material dis 
charged from the table, including weighted dis 
charge gates and regulable, flexible conduit 
42 for introducing a supplementary discharge 
controlling air blast into the boxes. 
The decks are mounted for longitudinal re 

ciprocation, being supported on a stationary 
frame formed of I-beans 5 by links or arms 6 
pivotally connected at their upper and lower ends 
to the beans 5 and I-beams of the vibratable 
supporting frame of the decks respectively. 
Means for longitudinally reciprocating the decks 
comprise the reciprocable pitman or driving rod 
8 connected to the rear end of the reciprocating 
frame of the decks and driven fron an eccen 
tric 9 on the drive shaft 2. The drive shaft, 2 
may be driven fron any suitable power source, 
such as the electric motor 2. 
The decks are normally inclined upwardly to 

ward their outer sides, such inclination being rel 
atively slight however, the usual limits thereof 
being between level and a maximum slope of two 
inches to the foot although, of course, the inven 
tion is not restricted to these limits. Means are 
provided for varying the transverse slopes of the 
decks, comprising renovable spacing wedges 25 
which may be inserted between the tops of the 
:-beams , which form the vibratable frame for 
the decks, and the Supporting flanges 26 which 
extend from the lower portions of the outer Walls 
2. The decks are supported at their inner abut 
ting sides by a coimmon I-beam 2, upon which 
the botton faces of the inner walls 3 rest. 
The table structure is also provided with 

means for varying the longitudinal slope of the 
table, which as shown in Fig. 3 is sloped for 
Wardly and upWardly. AS embodied, the station 
alry frame of the table, composed of I-beams 
5, is supported upon a plurality of screw 

threaded pedestals 39, which are mounted for 
vertical positioning movement in the sockets 3 
formed in the stationary foundation walls 32. 
The longitudinal slope of the table may be va 
ried as desired, so that the front end of the 
table is above, level with, or below the rear. 
Such variations, however, will be relatively slight, 
and are usually Within Small fractions of an 
inch per foot of length. 
The means for supplying lifting and loosening 

air currents to the table cornprises a stationary 
air chamber 33 below the movable portions of 
the table and Supported within the stationary 
foundation walls 32. The chamber extends the 
full length beneath the decks and may be of dif 
ferent depths in different parts thereof to con 

3 
trol the pressure of the air along the table. A 
flexible connecting seal 34 of canvas or the like 
may be provided between the top of the air 
chamber and the vibratable frane of the table. 
Means for Supplying air under pressure to the 
air chamber 33 comprises connecting conduit 
35, which leads from the housing 36 of the fan 
37. A flexible connection 38 is provided between 
the stationary conduit 35 and the vertically ad 
justable air chamber 33. A header 49 is tapped 
into the air chamber near the rear end thereof 
and extends upwardly and forwardly above the 
table for supplying air to the ducts 2 of the 
refuse boxes. - 

A plurality of devices may be provided for 
regulating and controlling the action of the air 
forces Supplied to the bed of materials on the 
table. Means fol' primarily controlling the vol 
unne of air supplied to the air chamber and thus 
controlling the preSSure head of air in the air 
chamber, comprises variably-positionable veils 
45, which are mounted on the fan housing and 
are movable vertically to control the amount of 
air drawn into the fan. The intensity of the air 
currents Supplied to the bed of materials may be 
graduated areally of the table, as by providing 
the air pervious decks with a gradated series 
of Zones of different perviosities. As shown in 
Fig. 6, the deck is provided with a series of zones 
A, B, C, D and E of different perviosities, so 
preferably arranged as to cause the intensity of 
air action to deci?ease gradually and progressive 
ly forwardly along the deck in the direction of 
flow of the lighter material. The table may also 
be provided with means for locally and flexibly 
varying the air action independently of the gen 
eral gradation or Zoning. As embodied, the 
decks may be provided with a plurality of rela 
tively Small and independent sub-zones, such as 
are shown and described in the prior copend 
ing application of Kenneth Davis, Ser. No. 
252,544, filed December 19, 1927. As embodied, 
the vibratable table is provided with an aper 
tured sub-deck 48 mounted below and parallel 
to the main air-pervious deck I, while the space 
between the sub-deck 48 and the main deck is 
Sub-divided into a plurality of independent 
chambers by the longitudinal partitions 49 and 
the transverse partitions 50. The air supplied to 
any chamber may be flexibly controlled by in 
Serting or withdrawing corks or stoppers 5 from 
the apertures 52 in the sub-deck. 
The embodied means for supplying and feed 

ing the raw coal to the table comprises a feed 
bin diagrammatically indicated at 58, and hav 
ing a feed hopper 59 positioned above the rear 
end of the table. The feed hopper is preferably 
provided with positively driven feeding devices 
Which may be controlled in any desired manner 
to regulate the amount of material fed to the 
table. 

Referring now to the general operation of the 
process, the principal steps thereof will be de 
Scribed in connection with the separation of a 
given raw or impure coal to be treated upon the 
table. Usually the coal from a mine is first sub 
jected to Washability tests to predetermine the 
characteristics of the coal and its adaptability 
for cleaning. Such tests will indicate the amount 
of good coal and impurities at each specific grav 
ity over a comprehensive specific gravity range, 
and from the tests Washability curves are made 
up SO that the Specific gravity point at which 
the most efficient cleaning and recovery of clean 75 
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coal can be made may be selected from the 
CLWes. 
Having determined the specific gravity at 

which the “split' between the “sinks' and the 
“floats' should be made for the most efficient 
and economical separation, the table is con 
structed and the separating forces tuned so as 
to preliminarily approximate the desired sepa 
rating action. In constructing the table, the 
relative areas occupied by the different Zones of 
the pervious deck will be largely governed by the 
amounts of inpurities or sinks in the different 
Size ranges of the mass of coal to be treated. 
For example, if there is a relatively large pro 
portion of sinks in the largest size range of the 
coal, the area of Zone. A will be correspondingly 
large, while the Zones for the smaller sizes 
will be approximately proportioned to the quan 
tities of sinks in their respective size ranges. 
Other factors in the separating process, includ 
ing the volume of air, delivered by the fan, the 
Water-gauge pressure of air in the air chamber, 
the amount of material to be fed to the table, 
the amount of the transverse and longitudinal 
inclinations, the speed of reciprocation, and the 
distribution of the air by the sub-areal zoning 
system, may likewise be approximately predeter 
mined from the indications of the washability 
tests, - 

Having preliminarily tuned or coordinated the 
settings of the various separating forces as indi 
cated, the coal is run over the table. Generally 
Speaking, the feed of the material is proportioned 
So as to maintain upon the table a continuous bed 
of material Of Substantial depth progreSSing 
slowly forwardly from the rear to the front end 
of the table. 
Under the combined action of the vibration or 

shaking of the bed and the lifting and loosening 
air forces, the bed rapidly undergoes a more or 
less rough stratification near the rear end of the 
table, the coal rising and floating as a superior 
stratum and the heavier impurities or sinks slowly 
settling through the unsized bed. The flotant 
material is progressed generally for Wardly 
throughout the length of the table and undergoes 
a progressive purification as the sink material, 
from the largest pieces down to the finest par 
ticles, gradually and progressively sink through 
the bed. Substantially as Soon as the Sink ma 
terial has settled to the table surface or below 
the tops of the separating partitions, it is guided 
and impelled transversely by friction and inertia, 
to the refuse boxes along the outer side edge of 
the bed. The amount and nature of the mate 
rial discharged through the refuse boxes is con 
trolled by the setting of the slides 9, the force of 
the air blasts from the ducts 2, and by the 
Weighting of the discharge gates , and in ad 
dition by the settings of the table inclinations and 
the regulation of the air action. 
With the preferred zoning and control of the 

air currents, the relatively high intensity of the 
air action in the rear of the bed loosens the par 
ticles sufficiently to cause all or most of the largest 
sink material to Settle through the unsized bed 
during the early Stages of the Separating action, 
while in the forward portion of the bed where the 
air intensity progressively decreases, more and 
more of the finer sink material is stratified and 
discharged. It will be understood, of course, that 
this sequential settling of sinks according to the 
order of decreasing size is approximate and not 
necessarily a clean-cut size classification. 
The flotant and purified stratum of coal, which 
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normally comprises 80 percent or more of the 
total mass of raw coal, will be discharged for 
Wardly along the diagonal spillage edge 5 and 
usually will be conveyed directly to the railroad 
cars. The refuse which is discharged from the 
refuse boxes fe is carried away by the chutes 79 
either to the dump or to the retreatment table. 
Chutes f, which receive and convey the coal 

from the table, may be provided with variably 
positionable cutting fingers 72 which operate to 
Segregate the “middlings' from the clean coal and 
direct Said middlings into chutes 3, whence they 
may be returned to the feed bin 58 for further 
Separating action on the table. 
As already stated, our invention may be en 

bodied in a Peale-Davis table such as hereinbefore 
generally described. Accordingly, a selected area, 
of the pervious deck is provided with an aper 
tured platform or 'false bottom' which serves to 
extract or screen out the finer particles of refuse 
as they sink to the bottom of the bed, without 
disturbing the general stratifying and separating 
action upon the other materials which compose 
the bed. As embodied, a selected area of the 
deck, indicated in Fig. 7 by the shading T, is pro 
vided with an apertured cover or platform 08 . 
(Fig. 5) which overlies and preferably rests upon 
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the upper edges of the separating partitions 6. 
The rear or initial edge portion of the plat 
form is inclined downwardly and rearwardly from 
its general level to merge with the plane of the 
deck surface f in front of the next adjacent sepa 
rating partition 6, thereby providing a ramp for 
the bed as it travels forwardly onto the platform 
$33. The structure of the deck and arrangement 
of the separating partitions 6 beneath the plat 
form 20 are unchanged, and structurally the 
“fine refuse trap' may be formed by laying a 
sheet of screening over the tops of the separating 
partitions in the selected area. It will be noted 
that the air currents can pass through the cov 
ered portion of deck as usual, and thence 
through the superposed apertured platform 90. 
AS ShoWn, platform 0 is provided with aper 

tures fo2 through which the fine refuse particles 
can filter. These apertures are of suitable diam 
eter to effect screening-out of the predetermined 
Size range of fine impurities. For example, in 
cleaning a particular coal, we have found that 
the apertures may be one-eighth inch in diameter, 
but it will be understood that this dimension is 
given only for the sake of illustration and in no 
Wise restricts the invention. It will be under 
Stood, of course, that in practically every case the 
apertures in the platform 88 are many times 
greater in area than those in the pervious deck . 
The latter are designed with a view to admitting 
the rising air currents while preventing down 
Ward passage of any material therethrough. 
The platform i is provided with members (6 

which function in the same manner as separating 
partitions 6 in guiding and impelling the settled 
heavy material (which is too coarse to pass 
through apertures 32) along the surface of plat 
form 0 and to discharge through the refuse box 
OpeningS 8. As shown, the upper set of separat 
ing partitions 6 are conveniently formed as 
folds or lips in the otherwise plane surface of 
the platform. It will be understood, however, 
that any other suitable equivalents may be used, 
Such as angle pieces similar to those provided for 
the Separating partitions 6. 
The "fine refuse trap' of our invention is pro 

Vided With means for disposing of the fine im 
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AS shown, the separating partitions 6 of the orig 
inal deck structure serve as supporting and di 
Viding Walls between the upper platform 0 and 
the lower deck of the trap, and these walls also 
guide and impel the fine refuse along the Sur 
face of deck to discharge through the openings 
8 of the refuse box. As shown in Fig. 5, the 
slides 9 of the refuse boxes adjacent the outer 
edge of platform are raised high eithough 
to permit discharge of both the larger pieces of 
refuse from the platform and of the fines 
from the deck surface of the trap. 
The dividing walls formed by the separating 

partitions 6 also serve to keep the rising air cur 
rents traveling straight upwardly througia the 
trap and through the bed of coal on the plat 
form. That is, the Superposed platform 
has little or no effect in baffling the air, and 
Cross currents in the trap are prevented by the 
confining action of the partitions 6. 

In accordance With our invention, the “fine 
refuse trap' is preferably located on that por 
tion of the deck where the fine refuse is stratified. 
Accordingly, the location of the trap, (indicated 
by shaded area, T, Fig. 7) will generally be is the 
areas of the deck. Where the air current is of rel 
atively low intensity. As hereinbefore ex 
plained, with a deck having Zones or gradations 
of air intensity, such as those shown in Fig. 6, 
for example, the greater proportion of the large 
refuse pieces will settle relatively early in the 
process and in the zones of greater air intensity, 
while the fine refuse will, for the most part, re 
main flotant until it reaches the more for Ward 
zones C, D, and E, where the air intensity is de 
creased. Accordingly, We have found it gener 
ally preferable to locate the trap near the front 
end of the table and over the Zone or zones of low 
air intensity. In this Way, the fine refuse is ex 
tracted or screened out of the bed substantially 
as soon as it begins to stratify and is thus in 
mediately removed from intermixture with the 
bed. 
As indicated in Fig. 7, the trap T may and 

preferably Will overlie parts of several zones of 
air intensity. However, the extent and location 
of the trap will depend largely upon the char 
acteristics and cleaning-performance of the par 
ticular coal being acted upon. For example, 
some coals will have a relatively small proportion 
of fine refuse and a trap area considerably less 
extensive than that indicated in Fig. 7 will suffice, 
while in other cases the trap area, will be greater. 
It will be understood that the extent of the area, 
occupied by the trap platform will be varied in 
accordance with the characteristics of the coal 
and calibrated so as to be proportionate to the 
quantity of the fine refuse in the particular coal. 

In this respect, the method of calibrating the 
trap area will be somewhat similar to the cali 
bration of the "zoning' or distribution of air in 
tensities, in accordance with the usual Peale 
Davis practice. That is, as hereinbefore ex 
plained, it is usual to calibrate the areas of the 
deck devoted to the different Zones A, B, C, etc., 
proportionately to the relative quantities of im 
purities in the different size ranges of the coal 
being treated. If there is a relatively great 
amount of refuse in the largest sizes of the raW 
coal, a correspondingly great proportion of the 
deck Will be devoted to the Zones A and B of 
relatively high air intensity, while the weaker 
zones will be proportioned according to the dis 
tribution of refuse in the finer sizes. Sinhilarly, 
the proportionate area, occupied by the trap plat 

5. 
forni Will vary with the proportionate amount of 
refuse in the sizes below the predetermined max 
imum size to be screened through the trap plat 
for. 

Furthernore, the size of the apertures 02 in 
the trap piatform 0 will vary considerably 
upcza the characteristics of the coal to be proc 
eSSed. With many coals, the impurities pre 
pCiderate in the relatively very fine particles, 
Say beiow one thirty-second of an inch, while 
the fine sizes above one thirty-second may be 
i'éiatively cican, and in such case it may be desir 

t3 :tilize the trap mechanism only for such 
y fine sizes; while with other coals, the size 

1'8:nge of relatively dirty fines may extend con 
Siderably higher, say up to one-eighth or one 
fourth inch, and the size of the apertures in the 
trap gi&ifori Will be increased accordingly. 
While we have shown the location of the trap 

as extending from an intermediate point for 
Wardly to the front end of the deck, it will be 
understood that the position thereof on the deck 
Will be governed by the separating action in any 
Case. Generally speaking, the trap Will be lo 
cated in that area of the table where the prede 
termined range of fine particles Settie in Sufi 
Cient quantities to Warrant their immediate ex 
traction. 
The general operation of the trap mechanism 

in Connection. With the cleaning action of the 
tabie Will be clear from the foregoing description 
but may be briefly summarized as follows: 
As already described, in the general separating 

Operation, the larger pieces of heavy material are 
rapidly loosened apart and settle to the bottom 3 
of the bed under the action of the relatively 
st'ong air currents in the rear of the table. As 
the bed progresses forwardly along the table and 
into zones of lower air intensity, the intermediate 
and finer particles of the sinks or impurities 
rogressively stratify. As these different sizes of 

sinks are stratified, they are impelled along the 
table by friction and inertia, to discharge through 
the side refuse boxes. 

In the nean While, the coal is floated on the 
air currents and progresses forwardly along the 
table above the separating partitions, becoming 
gradually and progressively purified by the 
elimination of the settled inpurities. As the 
flotant Straturn of coal approaches the refuse trap : 
area, T, a considerable portion of relatively very 
fine sink or refuse particles will still be partially 
flotant and in intermixture With the coal. In 
passing over ZOne C, for example, these fine ref 
use particles Will gradually sink and be at or 
near the Surface of the table as the bed passes 
onto the perforated platform 09 of the trap. As 
these fine heavy particles settle to the Surface of 
the trap platform 09, they will falli through 
the holes 2 and thus be immediately segregated 
from the remainder of the bed. The bulk of the 
bed, consisting of the lighter coal stratum will be 
floated and Sustained by the air currents which 
pass upwardly through the platforn. Without Sub 
stantial interruption or deflection. Thus none 
of the coal passes through the platform. Any 
relatively large pieces of heavy material not al 
lready discharged will be impelled along the plat 
for in surface by the separating partition de 
vices 36 and discharged through the refuse 
boxes in the usual manner. 
The fine refuse particles which sift or filter 

into the trap through the platform 9 are pro 
gressed along the deck surface by the sepa 
rating partitions 5 and to discharge through the 
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refuse boxes or disposed of in any other suitable 
manner. The platform 68 acts as a perfect bar 
rier to prevent the air currents from blowing 
the fine refuse in the trap back into the bed. 

Frequently in the operation of a Peale-Davis 
table, a size classification takes place among the 
pieces and particles in the upper strata of the 
bed concurrently with the separating action. In 
the more usual mode of operation, the large coal 
pieces will travel toward the upper and outer 
side of the deck - while the fines will congregate 
along the lower and inner side. Thus the coal 
stratum discharged from the front end of the 
table is transversely classified as to size. 
The fine refuse trap of our invention is particu 

larly efficacious in counteracting the undesirable 
effects of the classification action just described. 
Much of the fine impurities are carried along 
With the fine coai and do not sink to the lower 
stratum until near the delivery edge 5. These 
settled fine particles must then travel the full 
width of the deck to reach the refuse boxes 
and consequently the danger of remixture arid 
discharge thereof with the coal is great. How 
ever, when the refuse trap is provided near the 
front end of the table, as hereinbefore described 
and as shown in the drawings, the fine refuse is 
segregated from the bed as soon as it settles and 
the possibility of remixture is thereby obviated. 
The invention in its broader aspects is not lin 

ited to the specific mechanisms shown and de 
scribed but departures may be made therefrom 
Within the scope of the accompanying claims 
without departing from the principles of the in 
vention and without sacrificing its chief advan 
tages. 
What we claim is:- - 
1. A mechanism for separating intermixed di 

vided materials including in combination an air 
pervious support, means for vibrating the Sup 
port, means for feeding and maintaining a bed 
of the intermixed materials undergoing separa 
tion upon the support, means for passing lifting 
and loosening air currents through the bed, an 
apertured platform overlying the Support, means. 
for progressing the bed over said platform, means 
for delivering relatively fine heavy particles 
through the platform, means for traversing 
larger pieces of settled heavy material along the 
Surface of the platform, and means for separately 
delivering a Superior flotant stratum of purified 
lighter material from the bed. 

2. A mechanism for separating intermixed di 
vided materials including in combination an air 
pervious Support, means for vibrating the sup 
port, means for feeding and maintaining a bed 
of the intermixed materials undergoing separa 
tion upon the Support, means for passing lifting 
and loosening air currents through the bed, an 
apertured platform overlying a selected area of 
the Support, means for progressing the bed over 
Said platform, means for delivering relatively 
fine heavy particles through the platform, means 
for traversing larger pieces of settled heavy ma 
terial along the surface of the platform, and 
means for Separately delivering a superior, flotant 
Stratum of purified lighter material from the bed. 

3. A mechanism for separating intermixed di 
Vided materials including in combination an air 
pervious Support, means for vibrating the sup 
port, means for feeding and maintaining a bed 
of the intermixed materials undergoing separa 
tion upon the Support, means for passing lifting 
and loosening air currents through the bed, an 
apertured platform overlying the support, means 

2,104,922 
for progressing the bed over said platform, means 
for delivering relatively fine heavy particles 
through the platform, devices on the support 
below the platform for collecting Said fine heavy 
particles, and means for progressing larger pieces 
of settled heavy material and a flotant stratum 
of lighter material over the platform. - 

4. A mechanism for separating intermixed di 
Wided materials including in combination an air 
pervious support, means for vibrating the Sup 
port, means for feeding and maintaining a bed 
of the intermixed materials undergoing separa 
tion upon the Support, means for passing lifting 
and loosening air currents through the bed, sepa 
rating partitions on the surface of the Support 
for guiding and impelling heavier material there 
along, an apertured platform overlying a portion 
Of the Support, means for progressing the bed 
over said platform, Separating partitions on the 
platform, and devices below the platform for col 
lecting the fine heavy particles which filter 
through the apertures thereof. 

5. A mechanism for separating intermixed di 
vided naterials including in combination an air 
pervious Support, means for vibrating the sup 
port, means for feeding and maintaining a bed of 
the intermixed materials undergoing separation 
upon the Support, means for passing lifting and 
loosening air currents through the bed, separat 
ing partitions on the surface of the support for 
guiding and impelling heavier material there 
along, an apertured platform overlying a portion 
of the Support, means for progressing the bed 
OVer Said platform, separating partitions on the 
platform, and devices on the air-pervious sup 
port below the platform for collecting the fine 
heavy particles which filter through the apertures 
thereof. 

6. A mechanism for separating intermixed di 
vided materials including in combination an air 
pervious Support, means for vibrating the sup 
port, means for feeding and maintaining a bed 
of the intermixed materials undergoing separa 
tion upon the Support, means for passing lifting 
and loosening air currents through the bed, sepa 
rating partitions on the surface of the support 
for guiding and impelling heavier material there 
along, an apertured platform overlying a portion 
of the Support, means for progressing the bed 
Over said platform, - and devices on the air-per 
vious support below the platform for collecting 
and delivering the fine heavy particles which 
filter through the apertures thereof. 

7. A mechanism for separating intermixed di 
vided materials including in combination an air 
pervious support, means for vibrating the sup 
port, means for feeding and maintaining a bed 
of the intermixed materials undergoing separa 
tion upon the Support, means for passing lifting 
and loosening air currents through the bed, sepa 
rating partitions on the surface of the support 
for guiding and impelling heavier material there 
along, an apertured platform overlying a portion 
of the Support, means for progressing the bed 

- Over Said platform, separating partitions on the 
platform and separating partitions between the 
platform and the air-pervious support for col 
lecting and discharging the fine heavy particles 
which filter through the apertures of the plat 
form. 

8. A mechanism for separating intermixed di 
Vided materials including in combination an air 
pervious Support, means for vibrating the sup 
port, means for feeding and maintaining a bed 
of the intermixed materials undergoing separa 
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tion upon the Support, means for passing lifting 
and loosening air currents through the bed, an 
apertured platform overlying the support, means 
for progressing the bed over said platform, means 
for delivering relatively fine heavy particles 
through the platform, means for traversing larger 
pieces of Settled heavy, material along the Sur 
face of the platform, and means for Separately 
delivering a superior, flotant stratum of purified 
lighter materiai from the bed and means for 
passing the air currents in different amounts 
through the apertures of the platform. 

9. A mechanism for Separating intermixed di 
vided materials including in combination an air 
pervious support, means for vibrating the sup 
port, means for feeding and maintaining a bed 
of the intermixed materials undergoing separa 
tion upon the support, means for passing lift 
ing and loosening air currents through the bed, 
an apertured platform overlying the Support, 
means for progressing the bed over said platform, 
means for delivering relatively fine heavy par 
ticles through the platform, means for traverS 
ing larger pieces of settled heavy material along 
the Surface of the platform, and means for Sep 
arately delivering a superior, flotant stratum of 
purified lighter material from the bed and means 
for passing the air currents in different amounts 
through different parts of that area of the pervi 
ous support covered by the platform. 

10. In a mechanism for separating intermixed 
divided materials, in combination, a vibratable 
air-pervious support, an apertured platform over 
lying a portion of the support, means for progreSS 
ing a bed of intermixed naterials over the Sup 
port and platform, and means for traversing 
Settled heavy impurities along that portion of the 
support uncovered by the platform, means for 
traversing other settled inpurities along the Sur 
face of the platform, and neans on the Support 
below the platform for traversing therealong the 
fine particles of impurities which filter through 
the apertures of the platforn. 

11. In a mechanism for separating intermixed 
divided materials, in combination, a vibratable 
air-pervious support, an apertured platform over 
lying a portion of the Support, means for pro 
gressing a bed of intermixed materials over the 
support and platforn, separating partitions on 

so the portion of the support uncovered by the plat 
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form, and means on the Support below the plat 
form for separately collecting and segregating 
the fine particles of heavy material which filter 
through the piatforn). 

12. In a mechanisrn for separating intermixed 
divided materials, in combination, a vibratable 
air-perVious Support, a plurality of Separating 
partitions thereon, an apertured platform overly 
ing the Support and the separating partitions, 
means for passing lifting and loosening air cur 
rents upwardly through the Support and plat 
form, and means for progressing a bed of inter 
mixed materials over the support and over the 
platform. 

i3. In a mechanism for separating intermixed 
divided materials, in conbination, a vibratable 
air-pervious Support, a plurality of Separating 
partitions thereon, an apertured platform overly 
ing the support and the separating partitions, 
additional Separating partitions on the upper 
Surface of the platform, means for passing lift 
ing and loosening air currents upwardly through 
the Support and platform and means for progress 
ing a bed of intermixed materials over the Sup 
port and over the platform. 

14. In a mechanisin for purifying unsized coal 
in combination an air-pervious deck, means for 
passing air upwardly through the openings in 
Said deck, a second air-pervious deck above the 
first deck and whereon the materials undergo 
pneumatic stratification, separating partitions or 
Fifies on said upper deck, the space between the 
two decks being about the height of a riffle, air 
passing from said first deck directly upwardly 
through the Second deck thereabove. 

15. In a mechanism for pullifying unsized coal 
in combination an air-pervious deck, means for 
passing air upwardly through the openings in 
said deck, a second air-pervious deck above and 
spaced a short distance from said first deck and 
whereon the materials undergo pneumatic strati 
fication, air passing from said first deck directly 
upwardly through the second deck thereabove, 
the openings in the upper deck being large enough 
to permit screening through of a predetermined 
size range of said materials and the Openings in 
the lower deck being so Small as to substantially 
prevent such screening. 

CLYDE BRADFORD. 
OLIVER, THOMAS SCOLON. 
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